Development of an internally quenched fluorescent substrate selective for endothelin-converting enzyme-1.
Endothelin-converting enzyme-1 (ECE-1) is a membrane-bound zinc-metallopeptidase that is related to neprilysin in amino acid sequence. A major in vivo function of ECE-1 is the proteolytic conversion of big endothelin-1 to endothelin-1, one of the most potent vasconstricting peptides known. Although ECE-1 was once thought to be specific for the processing of endothelin precursors, it is now known that the enzyme hydrolyzes a number of peptide hormones. We have incorporated knowledge gained from recent studies of ECE-1 substrate specificity to aid the design of internally-quenched fluorescent substrates derived from bradykinin. The best of these substrates, (7-methoxycoumarin-4-yl)acetyl-Arg-Pro-Pro-Gly-Phe-Ser-Ala-Phe-Lys(2, 4-dinitrophenyl), is hydrolyzed by ECE-1 with a k(cat)/K(m) value of 1.9 x 10(7) M(-1) s(-1), making it the most sensitive substrate yet described for ECE-1. The substrate is suitable for the rapid, continuous assay of the enzyme using a microplate format in a fluorescence plate reader, thereby simplifying both the purification of ECE-1 and the characterization of its inhibitors. It is demonstrated that (7-methoxycoumarin-4-yl)acetyl-Arg-Pro-Pro-Gly-Phe-Ser-Ala-Phe-Lys(2, 4-dinitrophenyl) is also a substrate for neprilysin, but is hydrolyzed 10-fold more efficiently by ECE-1, making this substrate selective for ECE-1. Furthermore, this synthetic peptide is a poor substrate for the matrix metalloproteinases.